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CHAPTER I 
INTRODUCTION 
Significance of the Study 
Intercollegiate football has become highly competitive over the 
past decade. As new records are set each year, offensively as well as 
defensively, it is imperative that players maintain a high level of 
1 
strength throughout the competitive season. 
Ample investigations have been conducted in of f-season weight 
training; however, there are few investigations p ertaining to the use 
o f  a weight training program during the competitive season. McKay 
believes that while a weight training program must d evelop strength 
and endurance in the muscles used in playing the game, the program 
2 must not reduce the players' reflexes or speed. At one time, in-
season weight training was regarded as an inappropriate practice. Capen 
stated that exercise with weights would produce "muscle tightness."3 
Chic also observed that many coaches have associated weight training 
with "muscle boundness," but he could find no scientific evidence to 
4 
support this theory. 
1
Ted Towe, National Collegiate Championships Record Book (Shawnee 
Mission, Kansas: National Collegiate Athletic Association, 1974-
1975) , pp. 99-110. 
2 John McKay, Football Coaching (New York : Ronald Press Co., 1966) ,  
pp. 199-200. 
3Edward Capen, "The E ffect of Systematic Weight Training on Power 
Strength arid Endurance," Research Quarterly, 21 (1950) ,  p. 83. 
4
Edward Chic, "The Ef fect of Systematic Weight Training on Athletic 
Power," Research Quarterly, 21 (1950) ,  p .  188. 
2 
Interest in the use of an in-season weight training program at 
the college level is growing; however, information related to the 
specific effects of this type of training is extremely limited. At 
least one writer, Juvenal, has suggested that with no attention given 
to strength training during a football season, players will experience 
. . 5 a decrement in strength as the season progresses. Guyton supported 
this view when he noted that muscles· not used for one to two months can 
decrease to one-half their normal size.6 With this decrease in girth, 
there is a proportionate redu�tion in muscular strength. But sup-
porting data are scarce and in view of this paucity of data, the pres-
ent researcher conducted an investigation to determine whether an in-
season weight training program might influence the strength of inter-
collegiate football players as the competitive season progressed. 
Statement of the Problem 
The purpose of this study was to determine the effect of an in-
season weight training program on selected measures of strength of 
intercollegiate football players during the competitive season. 
5Jim Juvenal "In-Season Weight Training For Football, " Scholastic 
Coach, 43 (February, 1974) , pp. 96-99. 
6
Arthur C. Guyton, Medical Physiology, (Philadelphia: W.B. 
Saunders, 197 1) , p. 254. 
3 
Hypotheses 
1. There will be no significant dif ference between scores attained 
on the initial strength tests by members of the control group, and scores 
the control group receives on the same tests at selected intervals. 
2. There will be no significant difference between scores attained 
on the initial strength tests by members of the experimental group and 
scores the experimental group receives on the same tests. 
3. There will be no significant difference between the changes 
in scores attained in strengt? tests by members of the control group 
and the experimental group at selected intervals. 
4. There will be no significant difference between scores attained 
in each of the strength tests by members of the control and experimental 
groups. 
Limitations and Delimitations 
1. The subj ects for this study were limited to members of the 
varsity football teams at South Dakota State University, Brookings, 
South Dakota, and Sioux Falls College, Sioux Falls, South Dakota. 
2. The strength tests were not administered by the same persons 
at both sites. 
3. Players for South Dakota State University reported for pre­
season training on August 14, 1975. Players for Sioux Falls College 
did not report until August 22, 1975. 
4. Outside activities of the players were not controlled. 
5. No specific order for administration of tests or treatment 
was established. 
Definition of Terms 
Bench Press. An exercise which develops the triceps, deltoids 
and pectoralis maj or muscle groups. The· primary movements associated 
with this exercise are extension and flexion of both forearms and 
h . 
7 
umer1. 
In-season Weight Training. A planned, supervised program of 
working with weights throughout the competitive football season. 
Leg Press. A leg exercise in which the quadriceps femoris muscle 
group is the primary agonist in the action of lower leg extension.8 
Neck Press. An exercise that developes the triceps, deltoideus 
and trapezius muscles. The movements of forearm extension and humeral 
bd h f h. . 9 a uction are t e maj or components o t is exercise. 
Reverse Arm Curl. An exercise that aids in the development of 
the forearm flexors. Primary movers in this action include the biceps 
brachii, brachialis, and brachioradialis muscles.10 
Strength. For this study the definition of strength as stated by 
Morehouse and Miller is "the ability to exert tension against re-
. 1111 s1stance. 
7
Philip J. Rasch, Weight Training (Dubuque, Iowa: W. C. Brown, 
1975), pp. 22-23. 
8
rbid., pp. 17-18. 
9rbid., p. 24. 
l O
ibid., p. 16. 
11Lawrence E. Morehouse and Augustus T. Miller, Physiology of 
Exercise (S.t. Louis: C. V. Mosby Co., 1971), P· 58. 
4 
CHAPTER I I  
REVIEW OF RELATED LITERATURE 
The examination of related literature for this study was reported 
in the following areas : 1) in-season weight training, 2) off-season 
weight training, 3) principles of strength development. 
In-season Weight Training Programs 
Campbell conducted a weight training study to determine how it 
affected the physical f itnes� levels of football, basketball, and 
track and f ield squads. 
1 
Weight training was used as a supplement to 
regular training procedures during the different halves of the season. 
The athletes were divided into two groups evenly matched in each of 
the three sports by a physical fitness test. Group A used weight 
training only during the first half of the season; Group B only during 
the second half of the season. The .results demonstrated that weight 
training added significantly to the physical conditioning and fitness 
levels of the subj ects who lifted weights in all three sports investi-
gated. 
Ball studied the physical conditioning of twenty-two varsity foot-
ball athletes in f ive parameters and concluded there can be a significant 
increase in the football players' conditioning by structuring particular 
1
Robert L. Campbell , " Effects of Supplemental Weight Training on 
the.Physical Fitness of Athletic Squads, " Research Quarterly, 33 : 1962, 
p. 343 . 
phases of the practice routine toward the accomplishment of specific 
objectives. Although leg strength did not increase significantly, 
there was some increase from the initial test.2 England's study in-
valving the administration of strength tests during football season 
showed that demands of the daily practice session tended to affect 
adversly the lifting and grip strength of p layers . This fact was 
substantiated by the decrement in grip strength which appeared through 
testing the same subj ects following the close of the football season.3 
Cramer and Wolff reported that if team members do not continue to 
lift weights during the season as they did in the off-season, they be-
come weaker by the end of the season . Findings were based on data 
compiled during an in-season weight training program at the University 
of Nebraska that consisted of two workouts per week during the com-
petitive season. Juvenal studied high school football players who did 
not participate in any weight training program during the competitive 
season, and they recorded a thirty percent loss of strength at the 
4 season's end . Guyton concurred with this finding, observing that 
2Thomas A. Ball, " Changes in the Physical Condition of College 
Football Players Throughout a Competitive Season," Masters Thesis, 
South Dakota State University, 1971, pp . 42-43. 
6 
3John H. England, "Conditions of Football Players During and After 
the Season as Indicated by Cardiovascular and Strength Test," Masters 
Thesis, South Dakota State University, 1955, p. 12. 
4John w. Cramer and Richard Wolff, " Lift Those Weights," The First 
Aider. 1 (September, 1975) , p. 10. 
patients whose limbs were in casts for a period of one to two months 
experienced a decrease in muscular size to one-half that of normal.5 
Off-season Weight Training 
Among studies that investigated the benefit of off-season weight 
training programs, Wiggins reported that the capabilities a player 
must have in order to perform at optimal levels were not acquired 
during the short time of pre-season training. He concluded that an 
7 
individual must continue to work with weight training programs through-
t h . . 6 ou t e competitive season. 
Hooks suggested that all players should participate in winter and 
summer programs lasting at least three months. Basic 1ifts should be 
used with emphasis on developing the larger muscle groups used in 
running, tackling and blocking. He added that although the number of 
exercises should be the same for all team members, the level of re-
sistance should be adj usted in accordance with each athlete's level 
of progress. He also recommended that the number of repetitions be in-
creased from ten to twelve as strength and power are developed and that 
the amount of weight be increased as long as the players could perform 
the lifts with explosion.
7 
O ' Shea stated that the goal of in-season 
5
Arthur C. Guyton, Medical Physiology (Philadelphia: W. B. Saunders, 
1971), p. 254. 
6
Paul Wiggins, Floyd Peters and Harvey E. Williams, Off-Season 
Football Training (Cleveland : The World Publishing Co., 1967), pp. 2-3. 
¥.--
7
Gene Hooks, Application of Weight Training to Athletics (Englewood 
Cliffs , New Jersey: Prentice Hall, Inc., 1962) , P· 169. 
weight training should be to maintain the strength that was developed 
8 during the off-season program. 
Some authors have suggested that the use of weight training can 
contribute to a decrease in flexibility,
9 
yet Strange concluded that 
flexibility was one of the benefits that participants derived · f rom the 
10 Louisiana State University weight training p rogram. Massey and 
Chaudet also observed that weight training may increase flexibility 
in the j oints that were exercised, but they cautioned that some re-
duction in range of motion could develop in exercised body parts if 
8 
the body did not go through the full range of motion. 11 In an investi-
gation of twenty-four high school football players, Thompson concluded 
that strength was a more important factor than speed in attaining 
success in football. 12 
8John P. O'Shea, Scientific Principles and Methods of Strength 
Fitness, (Reading, Massachusetts : Addison-Wesley, 1969) , p. 66. 
9 
Herbert A. DeVries, Physiology of Exercise (Dubuque, Iowa : Wm. 
C. Brown Co., 1974), p. 440. 
10c. M. Strange, Weight Training in Football, (Washington, D.C. : 
American Association for Health, Physical Education and Recreation, 
1962), p. 61. 
1 1
B. H. Massey and N. L. Chaudet, "Effects of Systematic Heavy 
Resistance Exercise on Range of Joint Movement in Young Male Adults, " 
Research Quarterly, 27 (1951), pp. 41-51. 
12
Melvin Thompson, " Relationships of Pre-Season Physical Testing 
to Post-Season Rank of Selected High School Football Players, "  Masters 
Thesis, State College of Washington, 1959), pp. 33-34. 
9 
In an investigation of twenty male college freshmen enrolled in 
·a basic physical education class, Charles concluded that during a f ive­
week period leg strength increased significantly. 
13 
From an investi-
gation of twenty-six varsity football players Mitchell concluded that 
an off-season weight training program d id increase strength. Among 
those areas in which improvement was noted was performance in the 
14 bench press. 
Greenwood investigated the effect of a weight training program on 
the strength and trunk flexibi�ity of college football players. The 
length of the training program was six weeks with subj ects meeting 
three times per week. Ten exercises were employed using three sets of 
eight to twelve repetitions per exercise. Results of the study indi-
cated a significant gain of strengt h  as measured by the Larson Strength 
Test and The Rogers Physical Fitness Index. 
15 Burger and Hardage 
studied the effect of weight training using maximum or near-maximum 
loads. The investigators were interested in finding which training 
program increased greater amounts of strength and found that the eight-
week training program employing maximum or near maximum loads for each 
13
cary Charles, "The Effect of Selected Explosive Weight Training 
Exercise Upon Leg Strength, Free Running Speed and Explosive Power, " 
Masters Thesis, South Dakota State University, 1965, p p .  35-36. 
14
Anthony B .  Mitchell, "Effects of Off-Season Weight Training Pro­
grams on Development of Strength and Explosive Power of Football 
Players, " Masters Thesis, South Dakota State University, 1970, pp. 43-44. 
15
navid H. Greenwood, "The Effect of a Weight Training Program Upon 
Strength and Trunk Flexibility of Football Players at South Dakota State 
, College, " Masters Thesis, South Dakota State College, 196 1, pp. 16-40. 
10 
of the ten repetitions was more effective for increasing strength than 
performance of ten repetitions with sub-maximum loads. 
16 
Principles of Strength Development 
Effective play execution in football appears to be depen dent upon 
coordination and explosive action. 17 Of the investigations reviewed by 
the present researcher one study by Mitchell involved the use of an 
explosive type of training regimen. This approach requires the use of 
a lesser amount of resistance, since as DeVries has shown, " The force 
available from a muscle's shortening decreases as the rate of shortening 
increases.11 18 The use of a strength-oriented weight training program to 
improve power was recommended by DeVries, who observed·that power is 
19 
the combination of strength and speed. Jensen and Fisher concluded 
that "large gains in power are possible by improving strength while 
20 
simply maintaining speed." 
Vitale has emphasized the need for careful planning in the develop-
ment of a weight training program. He stated that strength can only be 
16Richard A. Berger and Billy Hardage, "Effect of Maximum Loads 
for Each of Ten Repetitions on Strength Improvement," Research Quarterly, 
38 (December, 1967) , pp. 7 15-718. 
17
Ara Parseghian and Tom Pagna, Parseghian and Notre Dame Football, 
(Notre Dame: Men-in-Motion, 197 1), PP• 1 1-12. 
18D V . . 42 1 e ries, op, cit., P· · 
19Ibid., p. 189. 
20 · h S . if' B . f Clayne R. Jensen and A. Garth Fis er, cient ic asis o 
Athletic Conditioning, (Philadelphia : Lea and Febiger, 1972) , p. 105. 
'\ 
maintained when the intensity of the program is consis t ent with the 
existing abilities of the athlete.21 
·The development of upper body muscle groups has been cited as an 
important factor in athletic performance. Hooks, for example, has 
noted that "the data collected so far indicate conclusively that the 
11 
best athletes are stronger in the arms and shoulders and further, that 
strength in this body area is generally an indication of potential 
athletic excellence."
22 
21
Frank Vitale, Individualized Fitness Programs (Englewoods Cliff, 
New Jersey :  Prentice Hall, 1973) , PP· 86-114. 
22 Hooks, op. cit., p. 5. 
CHAPTER III 
METHODS AND PROCEDURES 
Organization of the Study 
The purpose of this study was to.determine whether the use of an 
in-season weight training program has an effect on the strength of 
football players throughout a competitive season, as compared with 
members of a team which do not employ this type of training. 
The South Dakota State Uniyersity football coaches agreed to 
participate in the in-season weight training program, and their s quad 
was
.
designated as the experimental group. 
In conversation with area football coaches during the summer of 
19 75, it was learned that members of the football team at Sioux Falls 
College did not participate in an organized in-season training p�ogram. 
Following meetings between the investigator and the Sioux Falls College 
coaches it was agreed that their team would serve as the control group. 
The in-season training program was established through discussion 
with an agreement between the South Dakota State University varsity 
football coaches and the staff of Sioux Falls College. Exercises chosen 
were selected from a program presently employed by the football coaching 
staff at Nebraska University. 
1 
1
Robert J. Robertson , et. al. "Evaluation of a Year-Round Football 
Conditioning Program, " Athletic Training 10 (June, 1975) ,  pp. 78-83 . 
13 
The weights were assembled from two tire rims and a three-quarter 
inch cold roll s teel bar, with concrete for the weight. The bar was 
seven and one-half feet long and weighed thirty-two pounds. 
The amount of weight used for each piece of weight lif ting equip­
ment was determined through a review of the size of weights with which 
members of the experimental group trained during the off-season. 
There were two sizes of weights for the reverse arm curl (85 pounds 
and 110 pounds) . Two sizes of weights for the neck press ( 110 pounds 
and 130 pounds) were also constructed. There were three weights for the 
bench press (135 pounds, 165 pounds and 195 pounds) , and three sizes 
of weights for the leg press (330 pounds; 360 pounds and 400 pounds) .  
To reduce the amount of time required for administration o f  the 
treatment, seven training s tations were established on the football 
practice field at South Dakota State University. The s t orage and 
support racks which were located on the end of the practice field were 
also cons tructed locally. A picture of this equipment is in Appendix B. 
Source o f  the Data 
Members o f  the varsity football s quads from South Dakota State 
University and Sioux Falls College were the subj ects of the study. 
Only those players who reported to pre-season training camp were in-
cluded as subj ects. 
At the beginning of the first test period there were seventy-
seven participants in the experimental group and sixty-five members in 
the control group. Due to some pre-existing inj uries, as well as those 
incurred throughout the season, the number of subj ects who actually 
314026 
OUTH DAKOTA STATE U VE SITY LIBRARY 
continued in the program throughout the season was subs tantially re­
duced. Characteris tics of subj ects who participated throughout the 
entire season are presented in Table I and also Table II. Also in-
eluded in the Tables are the mean heights and weights of each group. 
14 
The freshman class for both the control and experimental groups had the 
larges t number of participants. 
Adminis tration of the Treatment 
Members of the experimental group exercised during the com-
petitive season at each station using weights which they could lift 
comfortably. If at any time during the season athle tes wanted to 
change weights, they did so. There were coaches at the lift stations 
to make certain the movements were performed correctly. The offensive 
players trained with weights on Tuesday and Thursday, while the de-
fensive players trained on Monday and Wednesday. 
Morehouse suggested that once the athlete reaches a high point of 
muscle s t rength through a progressive resistance program, one or two 
weight training periods per week are sufficien t for the maintenance of 
2 
exis t ing s trength. 
Collection of the Data 
The criteria established for the rej ection of subj ect s  as a result 
of inj ury were as follows : an individual was rej ected if he was in-
j ured and could not participate in the program for two weeks, or if he 
2
Lawrence E. Morehouse, Principles of Weight Traini
ng (Washington, 
D.C. : American Association for Health, Physical Educati
on and 
Recreation, 1962) ,  p. 23. 
TABLE I 
CHARACTERISTICS OF CONTROL GROUP 
Initials Height Weight Class 
B. S. 6' 5" 2 15 Sophomore 
K. H. 6' O" 180 Sophomore 
M. B. 6' l" 2 15 Sophomore 
R. E .  6' 3" 200 Freshman 
J. M. 6' O" 195 Junior 
K. K. 6' 2" 185 Sophomore 
K. M. 5' 9" 175 Senior 
D. N. 6' 2" 180 Senior 
M. K. 6' 2" 190 Junior 
L. L. 6' 2" 220 Freshman 
D. S. 5' 1 1" 205 Senior 
B. L. 6' S" 260 Junior 
J. B. 6' O" 205 Senior 
c. J. 6' 3" 220 Freshman 
A. F. 6' 1" 230 Freshman 
B. s .  5' 9" 140 Freshman 
J. A. 5' 10" 167 Freshman 
K. D. 6' l" 2 15 Freshman 
C. G. 6' 2" 2 10 Freshman 
R. s .  5' 1 1" 185 Freshman 
M. s .  6 '  2" 200 Freshman 
A. H. 6' 2" 220 Freshman 
L. R. 5' 10" 17 5 Freshman 
T. W. 6' 3" 270 Freshman 
...... 
V'1 
Initials 
D. H. 
D. E.  
M. H. 
K. G. 
D. M. 
R. B. 
M. D. 
M. F. 
D. s .  
T. I. 
R. E .  
M. B. 
L. H. 
P. K .  
D. M. 
M. W. 
M. R. 
J. s .  
R. S. 
Mean Height 6' 2" 
Mean Weight 1 9 9.06 
Height 
6' 4" 
5' 1 0" 
6' l" 
6' O" 
6' l" 
5' 1 1" 
5' 1 1" 
6' l" 
6' O" 
6' l" 
6' 3" 
6' 2" 
6' 3" 
6' 3" 
6' O" 
5' 1 0" 
6' 2" 
5' 9" 
5' 1 1" 
Weight 
2 1 5 
1 6 5  
� 1 8 0  
1 9 7  
2 1 6  
1 65 
1 7 5  
1 7 0 
1 7 5  
2 7 0  
200 
2 15 
240 
2 1 5  
1 9 5 
1 80 
1 8 5  
1 7 0 
1 7 5  
Class 
Sophomore 
Freshman 
Freshman 
Fres hman 
Freshman 
Freshman 
Freshman 
Freshman 
Freshman 
Freshman 
Freshman 
Freshman 
Freshman 
Junior 
Senior 
Junior 
Freshman 
Sophomore 
Freshman 
.......... 
O'I 
Initials 
B. A. 
D. B. 
C. B. 
J. B. 
B. B. 
D. c. 
R. c. 
J. G. 
R. H. 
S. H. 
D. H. 
R. H. 
G. L. 
M. L. 
R. M. 
B. M. 
M. M. 
G. M. 
C. N. 
L. 0. 
A. D. 
J. P. 
TABLE II 
CHARACTERISTICS OF EXPERIMENTAL GROUP 
Height Weight 
6' 4" 2 25 
6' 2" 1 9 0  
6' 2" 2 1 5  
5' 1 0" 1 9 1 
6' l" 1 75 
6' O" 20 5 
6' 4" 230 
6' l" 1 9 5  
5' 9" 1 83 
5' 1 0" 1 6 2  
6' O" 1 7 0 
5' 4" 1 7 0 
6' O" 2 2 2  
6' 2" 1 9 9  
5' 9" 1 7 0 
6' 2" 2 3 2  
6' l" 2 15 
6' 3" 2 4 3  
6' 1" 2 25 
6' 1" 2 35 
6' 1" 2 1 5  
6' l" 2 2 0  
Class 
Freshman 
Sophomore 
Freshman 
Freshman 
Sophomore 
Sophomore 
Senior 
Freshman 
Sophomore 
Sophomore 
Freshman 
Freshman 
Junior 
Junior 
Freshman 
Sophomore 
Freshman 
Junior 
Junior 
Senior 
Sophomore 
Freshman 
1--' 
'-I 
Initials 
v. p. 
J. p. 
J. R. 
R. R. 
D. s .  
B. s .  
T. s .  
D. W. 
W. A. 
Mean Height 5' 1 0" 
Mean Weight 2 0 8. 1 6  
Height 
5' 1 1" 
6' 2" 
6' l" 
6' 11
1 
6' O" 
6' 3" 
6' S" 
S' 1 1" 
S' 1 0" 
Weight 
2 1 9  
2 1 0 
1 95 
200 
220 
2 3 7  
295 
205 
1 8 5  
Class 
Senior 
Freshman 
Senior 
Freshman 
Senior 
Sophomore 
Senior 
Senior 
Sophomore 
I-' 
co 
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was hurt within t hree days of the testing date. Prior t o  t he adminis­
tration of the pre- test, the investigator reviewed tes ting procedures 
with the coach at Sioux Falls College whb administered t he tests to 
members of his squad, t he control group. 
The data collected were the amount of weigh t lif ted for each item 
of the strength test during each testing interval. To determine whether 
strengt h  was maintained during the competitive season, two tests in 
addition t o  the pre- test were administered. All tests were completed 
in the weight training rooms of the two schools involved, and accurate 
measurements of weights lif ted to the nearest five pounds were recorded. 
The first strength test was administered on August 30, 197 5, t o  
members o f  bo th Sioux Falls College and South Dako t a  State University 
foo tball teams. A sec ond test was administered during the week of 
September 2 8 . The post-tests were administered during the final week of 
the season, and all tests were completed by November 19. The three 
tests were administered by the investigator for t he experimental group 
and the head foo tball coach at Sioux Falls College f or t he control 
group. The test bat tery administered for collect ion of strengt h  data 
and method of execution follow: 
1. Reverse Arm Curl. With the subj ect ' s back and heels against 
t he wall of the weight room, he lif ted what was thought to be his 
maximum weight. Maximum weight for the first test was determined by 
the amoun t  of weight each subj ect was lif ting prior t o  the beginning of 
foo tball camp. Only one repetition per station was performed at each 
testing session. See Figure 1. 
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2. Leg Squat . With two spotters on �igher side of the subj ect 
for safety, a barbell with the amount of weight the subject considered 
maximum was lifted off the rack and placed on his shoulders . He then 
performed a squat touching a bench that was 18 inches off the floor. 
Only one repetition was performed at each testing session. See Figure 2. 
3. Bench Press . The subj ect lay supine on a bench, with the hands 
gripping the bar slightly wider than shoulder wid th, holding the bar 
at arm's length above the chest, then slowly bringing the bar t o  the 
chest and returning to  arm's length . Only one repetition of maximum 
weight was performed at each testing session. 
4. Neck Press. With the bar on a rack the subj e�t lif ted t he 
weight to  the back of the neck, stepped forward and ext ended the arms 
upward to  full extension, then brought the bar back to the neck. 
Spotters were also employed for this test. Only one repetition of 
maximum weight was performed at each session. See Figure 3 for 
demonstration. 
Although no specific warm-up exercise was performed, all subj ects 
were given an ample amount of time for warm-up before the administ ra­
tion of the test. This procedure was followed in order to  prevent 
muscle strains. 
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CHAPTER IV 
ANALYSIS AND DISCUSSION OF THE RESULTS 
Organization of the Data for Analysis 
The data in this investigation were obtained through the use of 
four strength tests which were adminis tered to members of the South 
Dakota State University and the Sioux Fal ls College foo t ball teams at 
three intervals during the 1975 season. Members of the South Dakota 
Stat e University footbal l team fgrmed the experimental group, while the 
Sioux Falls Col lege football team members served as the control. The 
t es ts were designed to measure strength in the revers e arm curl, neck 
press, leg press and bench press. 
The significance of diff erences within group p erformances at each 
interval were determined through the use of Dunnett's statistical 
procedure, as suggested by the South Dakota State University Exp eri-
mental Station Statistician. 
An analysis of variance was computed to assess the significance of 
differences in the change in p erformance between groups and time in-
tervals in each of the four measures. An analysis of variance t echnique 
was als o used to  determine the significance of differences between the 
mean strength achieved by members of each group throughout the season 
1 
in each of the f our parameters. The .05 level of confidence was the 
standard accep ted for differences to be significant . Raw scores 
1
Robert G. D. Steel and James H. Storrie, Principles and Procedures 
of Statis tics (New York: McGraw Hill, Inc., 1960) , p. · 99. 
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attained by members of the experimental (South Dakota State University)  
and the control (Sioux Fal ls Co l lege) groups are presented in Appendix 
A. 
Analysis of the Data 
Each subj ect was tested in each of the four parameters three times 
during the 1975 competitive season. The maximum weight lifted in each 
event was recorded and a mean score computed for each group in each 
event. 
Time Interval Differences for the Control Group. Since the contro l 
group means were both positive and negative, it was necessary to de­
termine the weight required for a difference to be significant in both 
directions, upper and lower. An upper level would indicate an increase 
in strength, and a lower level would indicate a loss in strength. The 
analysis of differences through the use of Dunnett ' s t-test for the con­
tro l group is presented in Table III. 
1 .  Bench Press. The mean score for the first test (contro l )  was 
188.60 pounds. Using Dunnett's t-score of 2.30 ( 43 degrees of freedom) ,  
a value of 176 . 39 pounds for the lower level and 200.81 p ounds for the 
upper level was needed for significance. The mean score for the second 
test was 186 . 16 pounds. This score did not reach the necessary 200.81 
pounds for the upper level nor the 176.39 pounds f or the l ower level, 
and was therefore not significant. The mean score f or the third test 
was 184.18 p ounds. This score did not reach the 200 . 81 pounds necessary 
for the upper level ,  nor the 276.39 pounds for the l ower level. Thus, 
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no significance in the differences was observed. 
2. Reverse Arm Curl. The mean score for the first test was 90.81 
pounds . Using the Dunnett's t-score of 2.30 (43 degrees of freedom) , 
a value of 95.89 pounds for the upper level and 85.73 pounds for the 
lower level was needed for significance. The mean score for the second 
test was 92.90. This score did not reach the necessary 95.89 f or the 
upper level nor the 85.73 for the lower level and therefore was not 
significant. The mean score for the third test was 91.04 p ounds. This 
score did not reach the necessary 95.89 pounds for the upper level nor 
the 85.73 p ounds for the lower level. Thus, no significant differences 
occurred. 
3. Leg Press. The mean score for the first test was 290.30 
pounds. Using the Dunnett's t-score of 2.30 (43 degrees of freedom), a 
value of 310.81 pounds for the upper level and 269.87 for the lower 
level was needed for significance. The mean score f or the second test 
was 301.74 pounds. This score did not reach the necessary 310.81 
p ounds for the upper level nor the 269.87 pounds for the lower level. 
Thus, it was not significant. The mean score for the third test was 
304.41 p ounds. This score did not reach the necessary 310.81 pounds for 
the upper level nor the 269.87 for the lower level. There was no 
significance f ound in this parameter. 
4. Neck Press. The mean score for the first test was 119.18 
pounds. Using the Dunnett's t-score of 2.30 (43 degrees of freedom) ,  a 
value of 126.28 p ounds for the upper level and 112.08 p ounds for the 
lower level was needed for significance. The mean score for the second 
test was 114.53 p ounds. This score did not reach the necessary p ounds 
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TABLE III 
CONTROL GROUP 
DUNNETT ' S t-TEST 
OF TIME INTERVAL DIFFERENCES 
Bench Leg Reverse Neck 
Variables Press Press Arm Curl Press 
Dunnett ' s- t  2.30 2.30 2.30 2.30 
Firs t Tes t 188.60 290.30 90.81 119. 18 
Weigh t Needed Lower 176.39 269.87 85.73 112. 08 
For Significance Upper 200.81 310.81 95.89 126.28 
Tes t - 2 186.16 301.74 92.-90 114. 53 
Tes t - 3 184.18 304.41 91.04 111.51 
Differences +4.44 +31. 87 +2.09 +2. 45 
Between Tes t - 2 
Differences +4.42 +34.54 +. 93 -1. 57 
Be tween Tes t - 3 
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for the upper level of 126.28 pounds and therefore was not significant. 
The mean score for the third test was 11 1.5 1  pounds; since this score was 
below the lower limit of 1 12.08 pounds, it was interpreted as a signifi­
cant difference. 
Time Interval Difference for the Experimental Group. As indicated 
in Table IV, all mean scores for the experimental group in the second 
and third time intervals were higher t han scores achieved in the pre­
test. Accordingly, only an upper level limit f or significance was com­
puted in the analysis of the experimental group time interval differences 
data. 
1. Bench Press. The mean score of the first test was 214.03 
pounds. Using the Dunnett's t-score of 2.32 (32 degrees of f reedom) ,  
the mean amount o f  weight required for significance was 228.53 pounds. 
The mean value for the second test was 225.32 pounds, which was not 
significant. The third test value of 230.00 pounds was above the 228.53 
pounds and thus represented a significant gain. 
2. Reverse Arm Curl. The mean score for the first test was 106.29 
pounds. Using t he Dunnet t's t-score of 2.32 (3 1 degrees of freedom) , 
the mean amount of weight required for significance was 1 12.20 pounds. 
In the second test, the mean score was 1 14.03 pounds which was signifi­
cant. In the third test, the mean score was 115.80 pounds and also was 
significant. 
3. Leg Press. The mean score for the first test was 342.90 pounds. 
Using the Dunnett's t-score of 2.32 (3 1 degrees of freedom) , the mean 
amount of weight required for significance was 366.90 pounds. At the 
second test the mean amount of weight lifted was 356.66 pounds. This 
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TABLE IV 
EXPERIMENTAL GROUP 
DUNNETT ' S  t-TEST 
OF TIME INTERVAL DIFFERENCE 
Bench Leg Reverse Neck 
Variables Press Press Arm Curl Press 
Dunnett ' s-t 2.32 2.32 2.32 2.32 
First Test 214._03 342.90 106.29 138.54 
Weight Needed 228.32 366.90 112. 20 146.19 
For Significance 
Test - 2 225.32 356.66 114". 03 144.19 
Test - 3 230.00 364.03 115. 80 144.35 
Differences -3.00 -10.21 +1.83 -2.00 
Between Test - 2 
Differences +1.68 -2.87 +3.60 -1.84 
Between Test - 3 
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value was not significant. In the third test interval, the mean amount 
of weight was 364.03 pounds and did not meet the value required f or 
significance. 
4. Neck Press. The mean score for the first test was 138.54 
pounds. Using the Dunnett's t-score of 2.32 (3 1 degre es of freedom) ,  the 
mean amount of weight required for significance was 146.19 p ounds. In 
the second test the mean amount of weight was 144.19, which was not 
significant. In the third test interval, the mean amount of weight 
lif t ed was 144.35 pounds and also -did not meet the standard required for 
significance. 
Group and Time Differences. The results of the analysis of 
variance comput ed to assess the level of change be tween the mean scores 
of the two groups at each time interval are shown in Table V. The F­
ratio for the between groups and time differences are also presented in 
Table V. These F-ratios included 1.60 (bench press) , 1.95 (reverse arm 
curl) , 2. 17 (neck press) , .07 (leg press) . Since none of these values 
were greater than the critical ratio of 3.04 (.05 level of confidence ) ,  
the difference between the mean scores at each interval were not 
significant. 
Between Group Differences. Values obtained through the use of the 
analysis of variance procedure in determining differences between the 
control and experimental group scores are also presented in Table V. 
The F-ratios for each of the four strength measures m
et the criteria 
for significance, 3.89 (.05 level of confidence ) .  
These F-ratios were: 
60.34 (bench press) , 48.68 (leg press) , 1 12.36 
(reverse arm curl) , 
97.70 (neck press ) .  
Variable 
BENCH PRESS 
REVERSE ARM 
CURL 
NECK PRESS 
LEG PRESS 
*F .05 
F .05 
TABLE V 
\ 
I 
ANALYSIS OF VARIANCE OF THE DIFFERENCE BETWEEN 
GROUPS AND GROUP TIME INTERACTION 
Source of 
Variance df SS ms 
Group 1 73185.65 7 3185.65 
Group & Time 2 3893.64 1 946.82 
Interaction 
Group 1 2268.42 2268.42 
Group & Time 2 788.42 394.2 1 
Interaction 
Group 1 40240.68 40240.68 
Group & Time 2 1788.67 894.33 
Interaction 
Group 1 165923.27 165923.27 
Group & Time 2 502.65 25 1 .  32 
Interaction 
(2,216) = 3.04 
(1,216) = 3.89 
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F* 
60.34 
1. 60 
112. 36 
1. 95 
97.70 
2.17 
48.68 
.07 
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Discussion of the Results 
Time Interval Changes. The only change in strength for members of 
the control group which was significant appeared in the third test for 
the neck press. In the experimental group, changes were significant in 
both the second and third tests for the reverse arm curl, and in the 
third test for the bench press. The single significant change in the 
control group represented a decrement in performance, while all the 
changes in the experimental group scores were improvements ov�r the re-
sults achieved in the first test. Thus, the results in the present 
study generally support the observation of Juvenal who suggested that 
football players who do not continue to train with weights will ex­
perience a decrement in strength throughout the competitive season. 1 
There was a tendency for members of the control group to lose strength 
in the bench press, but in the reverse arm curl there were no signifi-
cant changes in either direction. It is interesting to compare these 
results with the findings of Juvenal who reported a decrement of 35% 
in individuals who did not lift weights for a period of eight weeks 
after they had attained a high standard of strength. That the decreases 
among the control group members were not as great in the present study 
may have been due to the fact that some of them had not attained a 
high standard of strength prior to arriving in fall camp. 
1
Jim Juvenal, "In Season Weight Training for Football," Scholastic 
Coach 43 (February, 1974) , PP· 96-99. 
\ 
\ 
3 1 
Although not significant, one of the parameters in which improve-
ment for the control group was observed as the leg press.  This may 
be explained by the fact that football is a running game, and the law 
of specificity as rep orted by Morehouse and Miller s tates that running 
stimulates the muscles in the leg and thus improves the strength within 
2 
those muscles. These findings also support the results of a study 
conducted by Ball. 
3 
In the experimental group there was a tendency for players to 
maintain or even increase strength in all parameters tested. As can be 
seen in Table IV, differences between the pre-test and subsequent tests 
in the neck and bench press were very close to achieving significance. 
Although not significant, the differences in scores for the leg press 
between the pre-test and third test were also quite high. In the 
Nebraska study, the training program was employed to maintain the 
strength of players throughout the season, and this was achieved. 
Group and Time Differences. There were no definite trends ob-
served by this investigator with regard to the group and time differ-
ences as indicated in Table V, none of the computed F-ratios in this 
analysis were significant. 
2
1awrence E. Morehouse and Augustus T. Miller, Physiology of 
Exercise (St. Louis: C.V. Mosby Co., 1971) , P• 66 . 
3
Thomas A. Ball, "Changes in the Physical Condition of College 
Football Players Throughout a Competitive Season, " Masters Thesis, 
South Dakota State University, 1971, PP· 42-43. 
... 
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Group Differences. The results of the group mean s cores as shown 
in Table V revealed a significant difference in each of the four para­
meters tested. It appears that strength levels may vary with the typ e  of 
personnel participating at different levels of competition. 
On the basis of the findings of this study, the following con­
clusions have been made relative to the hypotheses that were tested. 
1 .  The first hypothesis, that there will be no s ignificant differ­
ence between scores attained on the initial strength tests by members of 
the control group and the scores Qf the experimental group on the same 
test at selected intervals, was rej ected. 
2. The second hypothesis, that there will be no significant dif­
ference between scores attained by members of the experimental group at 
selected intervals, was also rej ected. 
3. The third hypothesis s tated that there will be no significant 
difference in the level of changes between scores achieved by members 
of the control and experimental groups at selected intervals. This 
hypothesis could not be rej ected. 
4. The hypothesis which stated that there will be no significant 
difference between scores attained in each of the s trength tests by 
members of control and experimental groups was rej ected. 
... 
CHAPTER V 
SUMMARY, CONCLUSIONS AND RECOMMENDAT IONS 
Summary 
Previous res earch showed that players tend to los e s trength during · 
an intercollegiate football s eason. This investigation sought to de-
termine whe ther an in-s eason weight training program might enable foot-
ball players to maintain strength throughout the competitive s eason. 
There were thirty-one football players who volunteered as subj ects from 
South Dakota State University and forty-three football players from 
Sioux Falls College. The South Dakota State University football squad 
was the experimental group and participated in the in-s eason weight 
training program. Memb ers of the Sioux Falls College football s quad 
did not participate in an organized weight training program and thus 
served as the control group. 
The train ing program for the experimental group consisted of 
lifting weights two days a week throughout the s eason , using a regimen 
developed at the University of Nebraska.1 Four strength tests (bench 
press, revers e arm curl, neck press and leg press ) were administered to 
all subj ects three times during the competitive s eason. Dunnett ' s t-
test was emp loyed to determine whether the changes in p erformance at  
each time interval for the members of each group were s ignificant. An 
analysis of var iance statistical technique was app lied to the data to 
determine whe ther differences between group strength measures and 
l
Rob ert J .  Rob ertson, et al. "Evaluation of a Year Round Football 
Conditioning Program," Athletic Training 10 (June, 1975) , pp. 78-83. 
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between group and time dif ferences were significant. The .05 level of 
confidence was accepted as the minimal level needed in order for a dif­
ference to be significant. The F-ratios computed for group dif ferences 
were significant, but F-ratios representing group and time dif ferences 
were not. 
Conclusion 
The following conclusions were made within the limitations of this 
study : 
1. An in-season weight training program may assist in the mainte­
nance of strength during the competitive season for members of inter­
collegiate football teams. 
2. Intercollegiate football coaches who do not inc lude some type 
of weight training program as part of their practice plan may expect to 
see a decrement in strength levels of their players during a competi-
tive season. 
Impl ications 
The type of weights that were used in the present study were in-
expensive, and the time required for the conduct of the training program 
was limited to thirty minutes per week. In view of the finding which 
imply that participation in a training regimen of this kind will enable 
football players to maintain pre-competition strength levels throughout 
the season, the present investigator recommends its adoption by coaches 
of intercollegiate football teams. 
Recommendations for Further Study 
The following recommendations are proposed for f urther study : 
1. That a similar investigation limited to the members of a 
single team be initiated. 
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2. That a study be conducted to investigate the possible strength 
differentiation between football player representation at South Dakota 
State University and members of a team from the Big Eight or Big Ten 
Conference in order to determine whether such diff erentiation might 
serve as a criterion for predicting playing ability. 
APPENDICES 
SUBJE CTS 
B .  A .  
D .  B. 
C .  B .  
J. B. 
B .  B .  
D .  C .  
R .  C. 
J. G .  
R .  H. 
S .  H. 
D .  H. 
R. H. 
G .  L .  
M .  L .  
R .  M .  
B.  M .  
M .· M.  
G.  M.  
C. N. 
L .  0 .  
A.  0 . 
APP ENDI X A 
INDIVIDUAL TEST S CORES FOR S OUTH DAKOTA S TATE UNIVERS ITY 
REVERSE ARM CURL BENCH P RE S S  NECK PRE S S  
T
l 
T
2 
T
3 
T
l 
T
2 
T
3 
T
l 
T
2 
T
3 
0 7 5  1 0 0  1 1 0 240 2 5 5  2 4 5  1 5 5 1 6 5  1 7 0  
1 1 0 1 1 0 1 20 1 7  5 1 7  5 1 8 5  1 3 5  1 3 5 1 40 
1 1 0 1 20 1 20 2 1 5  2 2 0 2 2 5  1 3 5  1 40 1 50 
1 2 0 1 20 1 20 200 2 1 5 2 1 5 1 2 5 1 3 5 1 40 
0 9 0  0 9 5  1 00 200 2 0 5  2 0 5  1 1 5 1 2 5 1 4 5  
1 1 0 1 1 0 1 0 0  2 3 5  2 5 0  2 4 5  1 6 5  1 6 5  
; 
1 6 5  
1 20 1 2 0 1 20 2 2 5  2 2 5  2 4 5  1 30 1 30 1 4 5 
0 9 0  1 20 1 20 200 2 2 5 2 2 5 1 3 5  1 2 5 1 2 5 
1 1 5 1 20 1 30 2 2 5 2 30 2 2 5  1 3 5  1 4 5  1 4 5 
1 0 0  1 0 0  1 0 0  2 2 5  2 2 5  2 2 5 1 1 5 1 1 5 1 1 5 
0 6 0  0 9 0  0 9 5  1 0 0  1 30 1 6 5  1 0 5  1 0 5  l l 5 
0 8 0  1 1 0 1 0 0  1 60 1 9 0 1 9 0  1 3 5  1 3 5 1 3 5 
1 1 0 1 30 1 30 2 9 0  3 20 3 2 0  1 4 5  1 5 0 1 6 5  
0 9 5  1 0 5  1 1 0 2 1 0 2 1 5 1 2 5  1 3 5  1 40 
09 5 0 8 0  1 0 5  1 7 0  1 7 5  1 7 5  1 0 5  1 2 5  1 2 5 
1 30 1 35 1 40 240 2 2 5  2 4 5  1 5 5 .  1 4 5 1 4 5 
0 7 0  0 9 5 1 0 0  2 3 5  2 4 5  2 6 0  1 40 1 4 5  1 5 0  
1 40 1 40 1 40 280 280 2 8 5  1 4 5 1 4 5 1 50 
1 20 1 0 5  1 20 2 1 0 2 1 5 2 2 5  1 3 5  1 3 5  1 3 5 
1 2 0 1 20 1 20 2 7 0  2 7 5  2 9 5  1 8 5  1 8 5  1 6 5  
1 2 0 1 2 0 1 1 0 2 4 5  2 4 5  2 3 5  1 3 5 1 3 5 1 1 5  
LEG P RE S S  
T
l 
T
2 
2 8 5  3 3 0  
3 3 5  3 3 5  
3 2 5  3 30 
2 6 5  3 6 0  
2 6 5  3 5 0  
3 8 5  
3 8 5  3 8 5  
2 3 5  2 3 5  
4 3 5  4 3 5  
2 3 5  2 3 5  
200 2 1 0 
3 3 0  3 8 0  
3 8 5  3 8 5  
2 8 5  3 2 5  
2 30 2 30 
4 3 5  4 3 5  
3 8 5  400 
4 3 5  4 3 5  
3 8 5  3 9 5 
3 3 5  3 3 5  
2 8 5  2 8 5  
T
3 
3 30 
3 5 0  
3 30 
3 6 0  
3 5 0  
3 8 5  
3 8 5  
2 3 5  
4 3 5  
2 5 0  
2 30 
3 80 
400 
3 30 
2 3 5  
4 3 5  
4 2 5  
4 3 5  
4 0 5  
3 3 5  
3 3 5  
w 
0\ 
SUBJECTS REVERSE ARM CURL 
B. A. T
l 
T
2 
T
3 
T
l 
J. p .  100 120 120 185 
v .  p. l l O 120 130 135 
J .  p .  l lO 110 110 225 
J .  R. l l O 110 110 215 
R. R. 090 09 0 090 225 
D. S. 140 155 120 230 
B .  S. 130 145 145 245 
T. S. 125 140 140 240 
D. W. 100 110 110 220 
W. A. 100 090 095 195 
BENCH PRESS 
T
2 
T
3 
T
l 
200 205 145 
155 155 130 
235 240 155 
220 220 130 
265 265 145 
245 245 140 
245 245 140 
265 270 180 
225 240 160 
195 195 115 
NECK PRESS 
T
2 
T
3 
145 140 
145 145 
230 150 
130 130 
155 155 
145 160 
145 145 
185 185 
155 165 
115 120 
T· 
1 
335 
425 
485 
330 
330 
385 
435 
350 
370 
335 
LEG PRESS 
T
2 
335 
430 
505 
330 
330 
425 
435 
375 
370 
335 
T
3 
335 
435 
505 
350 
355 
425 
435 
385 
390 
335 
w 
......i 
SUBJECTS 
s .  c .  
H. U. 
B. A. 
E. R .  
M. A. 
K. E. 
M. A. 
N. O. 
K. I. 
L. E. 
s .  I. 
L. U. 
B. O. 
J. o .  
F. R .  
S. H. 
A. S. 
D. U. 
G. U. 
S. A. 
s .  c. 
H. A. 
R. I. 
w .  I. 
H .  A. 
E. D. 
H. A. 
INDIVIDUAL TEST SCORES FOR SIOUX FALLS COLLEGE 
REVERSE ARM CURL BENCH PRESS NECK PRESS 
T
l T2 
T
3 
T l 
T2 
T
3 
T l T2 
T
3 
105 1 00 095 200 1 9 0  1 9 0  125 1 25 120 
095 09 5 090 1 60 155 1 60 1 1 5 1 15 1 1 0  
09 5 100 095 200 200 1 95 125 130 130 
09 0 080 085 175 1 7 0  175 080 080 085 
105 1 10 1 10 1 95 185 1 90 145 130 130 
085 070 080 1 65 160 175 105 105 1 05 
085 080 080 1 7  5 165 160 1 15 1 15 1 10 
075 085 080 145 145 155 07 0 065 070 
09 5 100 100 180 175 180 105 090 090 
085 085 090 1 95 1 75 1 75 1 15 1 05 1 00 
085 085 085 245 240 235 145 1 35 135 
105 l lO 100 220 230 220 135 1 00 1 00 
095 100 100 265 250 250 145 150 145 
085 090 085 1 75 175 175 105 105 100 
100 100 095 195 205 200 130 130 125 
07 5 065 065 135 145 140 09 5 095 09 5 
09 5 090 090 1 70 175 180 l l 5 110  100 
095 100 100 185 185 185 120 1 10 1 10 
105 1 10 105 185 1 7 0  1 70 105 105 100 
105 100 100 240 225 230 150 140 140 
090 095 095 195 180 1 75 1 30 120 120 
105 090 090 185 180 180 1 1 0 100 1 00 
075 080 080 185 1 95 1 9 0  140 130 130 
105 1 10 1 10 235 235 2 15 150 140 140 
085 1 00 195 200 220 210 145 150 140 
085 095 085 135 135 1 30 1 10 095 085 
090 105 100 145 145 130 1 00 090 090 
LEG PRESS 
T l T2 
205 2 1 0  
345 345 
245 300 
305 325 
330 325 
185 205 
275 280 
245 275 
330 320 
260 275 
325 325 
370 400 
330 325 
295 285 
370 375 
185 205 
245 240 
295 300 
305 300 
29 5 290 
3 1 5  325 
295 320 
305 305 
370 380 
215 27 5 
305 305 
275 260 
T
3 
220 
340 
3 10 
330 
320 
2 1 0  
270 
300 
320 
300 
325 
420 
330 
285 
380 
2 10 
240 
3 10 
300 
300 
325 
320 
305 
39 0 
280 
300 
260 LU 00 
SUBJECTS REVERSE ARM CURL BENCH PRESS 
T l T2 
T
3 
T
l 
T
2 
G. R. 09 5 09 5 09 5 2 20 215 
M. C. 105 100 09 5 255 2 5 5  
B. R. 080 07 5 070 145 130 
D .  A .  085 085 085 180 170 
F. 0. 06 5 07 5 075 145 160 
S. T. 06 5 ·07 5 07 5 150 170 
I .  R. 105 115 100 2 30 220 
E. R. 090 090 090 200 205 
B. 0. 090 100 100 190 170 
H .  E. 105 09 5 100 2 4 5  2 30 
K. K. 105 100 090 195 180 
M. U. 09 5 100 100 215 2 20 
w .  w .  090 090 090 185 175 
R. I. 080 105 105 145 175 
S. T. 065 070 070 160 145 
NECK PRESS 
T
3 
T
l 
T
2 
216 120 115 
2 5 5  145 150 
120 09 5 090 
175 120 125 
160 085 090 
160 115 125 
210 145 150 
200 120 085 
170 105 115 
160 160 150 
180 120 100 
2 20 135 120 . '  
175 105 090 
170 115 120 
150 115 120 
T
3 
110 
145 
090 
120 
090 
120 
140 
085 
110 
140 
09 5 
120 
095 
110 
100 
LEG PRESS 
T
l T2 
305 305 
255 260 
335  340 
250 2 30 
205 27 5 
27 5 285 
4 30 400 
315 315 
250 3 25 
350 340 
345 3 35 
3 30 3 3 5  
325 315 
2 25 2 60 
225 260 
T
3 
300 
2 5 5  
330 
250 
300 
280 
400 
315 
300 
340 
340 
3 30 
315 
255 
2 55 
w 
\0 
40 
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